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DATA 

1.  Aqua MODIS Dark Target and Deep Blue Aerosol Optical 
Depth (AOD) (2003-2007) 

2.  Aqua AIRS Water Vapor Mass Mixing Ratio (MMR) and 
Relative Humidity (RH) Profiles and temperature profile, 
surface pressure (2003-2007) 

3.  NCAR/DOE reanalysis wind fields 

4.  Cloud-Aerosol Lidar and Infrared Pathfinder Satellite 
Observation (CALIPSO) vertical feature mask product 



Outbreaks: climatology 



Outbreaks: Case Study 

In the example case, the AOD anomalies are associated with dry air anomalies, 
traveling westernwards with an approximate speed of 10º longitudes per day.   

July 13-18, 2007 



Outbreaks: Background and Outbreak definition 
Only 9% of dust 
outbreaks qualified 
as dry‐air out-break 
days and only 23% 
of dry‐air outbreaks 
as dust out-breaks. 
However, about 
54% of identified 
dust outbreak days 
were associated 
with air drier than 
the background and 
about 46% of dry air 
outbreaks were 
associated with dust 
concentrations 
greater than the 
dust background 
level. 



Trajectory: Statistical Approach 



Trajectory: Statistical Approach 

Figure 6. (a) Life span of dust events over the tropical Atlantic, (b) west end 
longitudes of dust events, (c) PDF of AOD deviation above background AOD for 
all dust events, (d) annual cycles of dust event days per month, and (e) west end 
latitude distributions of all events in three reference boxes.  

Caribbean Caribbean 



Trajectory: Statistical Approach 

Figure 7. (a) 
Composites of AOD 
anomalies for 
outbreaks within the 
zone of 75% of 
pathways (see the 
text and Figure 8) in 
four seasons and (b) 
composites of water 
vapor anomalies (kg 
m−2) for the same 
outbreaks as in 
Figure 9a in four 
seasons.  
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Trajectory: HYSPLIT 



Vertical profile: CALIPSO 
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Meteorological fields across dust fronts 

Clockwise, 
counter cyclonic 
wind anomalies 



Conceptual Diagrams 



Credit of Aaron Adams @ RSMAS, Univ. of Miami  



Summary & Discussions 
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